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CHPABKA 



(DeflepaxibHbiM MHCTi/rryT npoMbiwneHHofi co6crBeHHoc™ (Aanee - l/lHCTMTyT) HacTO*mi/iM 
yflOCTOBepseT, hto npi/uio>KeHHbie MaTepwanbi *Bn*K>Tca TOMHbiM BOcnponsBefleHiieM 
nepBOHaManbHoro onMcaHvn. cpopwiy/ibi, pe<pepa T a 1/1 Meprettefi (ecnn MMeKrrc*) sa*BKi/i 
Ns 2003123534 Ha BMAany naTeHTa Ha M3o6peTeHMe, noaaHHofi b l/lHcri/rryT b wone wiecyme 
29 ah* 2003 rofla (29.07.2003). 



Ha3BaHne M3o6peTeHMfi: 



PRIORITY DOCUMENT 

COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



3anBMTejib: 



PeKOM6MHaHTHa?i nna3MMflHafl AHK pET23-a(+)/ 
PrxVlhumA178, KOAMpyiomaa N-KOHLieBOW cpparwieHT 
nepoKCMpeflOKCMHa VI nenoBeKa, i/i urraMM 6aicrepMtf 
Escherichia coli / P ET23-a(+)/PrxVlhumA178- npoAy- 
q eHT N-KOHueBoro cpparwieHTa nepoKcwpeAOKcviHa VI 
qenoBeKa 

MHCTMTyT SwoopraHWMecKoii xmmmm i/iwi.M.M.UIeMaKMHa 

M (O.A.OBHMHHI/IKOBa PAH 

l/lHcnrryT 6wocpi/i3wai KneTKM PAH 



fleftcTBMTenbHbie aBTopbi: J1W1KMH Banepnw MuxawnoBMH 

UiyBAEBA TaTbflHa MapaTOBHa 
PAflHEHKO Bi/rrani/ifi BnaflwcnaBOBim 





PEKOMEHHAHTHAfl nJIA3MHAHA5I JQIK pET23-a(+V PrxVIhumAl 78, 
KOAHPYIOmA^ N-KOHUEBOH OPATMEHT IlEPOKCHPEflOKCHHA VI 
qEJIOBEKA, H LUTAMM EAKTEPHH Escherichia coli I pET23-a(+)/ 
PrxVIhumAl 75-ITPOflyiIEHT N-KOHUEBOrO OPATMEHTA 
nEPOKCHPEflOKCHHA VI HEJIOBEKA 

H3o6pereHHe othochtch k o6jkicth 6HOTexHOJiornH, reHHofi HHaceHepHH h 
Moacer 6un> HcnojitsoBaHO flJia nojiyneHM aHTHOKCHflaHXHoro npenapaTa 
nepoKCHpeaoKCHHa, npeflHasHaneHHoro pjisl jieneHHa 3a6oneBaHHH, cbh33HHHX c 

OKHCJIHTeJIbBDbIM CTpeCCOM. 

EbBecTHO, hto npH HenojiHOM BOCcraHOBJieHHH MOJieKynapHoro KHCjiopoaa b 
npouecce KJieroHHoro flbixaHHa o6pa3yK>Tca aKTHBHbie <popMM KHCJiopoaa - 
cynepoKCHflHHfi aHHOH paflmcan (0 2 "), nepeKHCB BOflopoaa (H 2 0 2 ), rHflpoKCHJibHbm 
paflHKan (HO ), KOTopwe aBJunoTca Kpaime tokchhhhmh pjis. kjktok. A3po6Hwe 
opraHH3MM Btipa6oTajiH 3amHTHBie MexaHH3MM p« o6e3Bpe)KHBaHHfl sthx BemecTB. 

OflHHM H3 T3KHX 3amHTHHX MCXaHH3MOB HBJIHeTCfl BOCCTaHOBJieHHe aKTHBHHX (pOpM 

KHcnopoaa b pe3yjn»TaTe peaiamH, KaTauHSHpyeMbix (pepMeirraMH - aHTHOKCH^aH- 
TaMH. 3th 6eJiKH nrpaiOT BaacHyio pojn, b noAHepacaHHH oKHCJiirrejibHO- 
BoccTaHOBHTejitHoro noxeHaHaua kjictkh. K hhm othocotch TaKHe xopomo 
H3yneHHBie aHTHOKCHflaHTbi, TaKHe, kbk cynepoKCHZWHCMyra3a, KaTana3a, 
rjiyraTHOHnepoKCHfla3a, a, Kpowte Toro, oncpbiTbie b noane.tmee flecflTHJieTHe 
nepoKCHpe^oKCHHU [Chae H.Z., Robison K., Poole L.B., Church G., Storz G., and 
Rhee S.G. (1994) Proc. Natl. Acad Sci. USA, 91, 7017-7021]. 

nepOKCHpeaoKCHHM - HOBoe ceMeftcTBO 6ejncoB, KOTopoe b HacroJimee BpeMfl 
HacHHTbreaeT 6oJiee 1 00 npencTaBHTejieH, o6HapyaceHHBix bo Bcex hchbhx 





* 

opraHH3Max ot apxe6aKrcpHH no HeaoBeiea h HBJunonmxca thojiobumh 
nepoKCBwaaaMH [Lee S.P., Hwang Y.S., Kim Y.J., Kwon K.S., Kim H.J Kim K, 
Chae H.Z. (2001) J. Biol. Chem., 276, 29826-29832 ]. 

y MJieKomiTaiomHX BfcWBJieHO 6 ranoB nepoKcupeflOKCHHOB, 
paajiHHaiomHXCH no aMHHOKHCJioraoH nocjieflOBaTejibHOCTH, MexaHHSMy aeftcTBHa h 
jioKajiH3aimH b opraHH3Me n b Kaence. Bee nepoKCHpeflOKCHHBi b CBoeit 
nocneaoBaTejibHOCTH coflepaear bbicoko KOHcepBaTHBHHfi ynacTOK, aBJiaroHmfica 

aKTHBHHM UeHTpOM <J)epMeHTOB, B C0CT3B KOTOpOrO BXOflflT OflHH HJIH flBa OCTaTKa 

Cys. B TecTax in vitro 6vmo noxasaHO, hto nepoKCHpeflOKCHHbi npeflOTBpamaioT 
HHaKTHBamno rnvTaMHHCHHTeTasbi b npHcyroTBHH Fe 3+ , 0 2 h flnraoTpeHTOJi (ATT) - 
MoaejibHofl 0KHCjraTejn>H0H CHcreMe, reHepnpyioineH cBo6oflHHe pazmxaaH [Kim 
K, Kim I.H., Lee K.Y., Rhee S.G., Stadtman E.R. (1988) J. Biol. Chem., 263, 4704- 
4711]. 

K HacToameMy BpeMeHH 1-Cys nepoKcnpeaoKCHH (nepoKcnpeflOKCHH VI, 
PrxVI) HfleHTH^HnnpoBaH bo mhoxtcc opraHax h ncaHax MJieKonHTaromnx. IlepBbie 
npHpoflHbie HHflHBHflyaJitHbie 6eaKOBbie npenapaiw PrxVl MJieKonHTaionmx 6bijih 
BbweaeHbi hs o6oHaTeju,Horo amiTejiHa [ Peshenko I.V., Novoselov V.I., Evdokimov 
V.A, Nikolaev Yu.V., Shuvaeva T.M., Lipkin V.M., Fesenko E.E. (1996) FEBS 
Letters, 381, 12-14] h aencnx kpbich [Kim T.S., Sundaresh C.G., Feinstein S.I., 
Dodia C., Skach W.R., Jain M.R., Nagase T., Seki N., Isherawa K., Nomura N., 
Fisher A.B. (1997) J. Biol. Chem., 272, 2542-2550]. 3th cnoco6bi BKjnoHaiOT b ce6a 
HaxonJieHHe h roMoreHH3amno -ncaHH, sKCTpaKmno neaeBoro 6e;nca, a Tarcsce TOHKoe 
4>paKiiHOHHpoBaHHe npenapara c noMonnvio Tpex nocaea.OBaTeabHWX 
xpoMaTorpa^HHecKHx craflHH. H xoTa TxaHH, HenocpeacTBeHHO KOHTaKTHpyionme c 
KHcaopoaoM Bosayxa, Han6oaee o6oram;eHbi PrxVI [Novoselov S,V., Peshenko I.V., 
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Popov V.I., Novoselov V.L, Bystrova M.F:, Evdokimov V.J., Kamzalov S.S., 
Merkulova ML, Shuvaeva T.M., Lipkin V.M., Fesenko E.E. (1999) Cell Tissue Res,, 
298, 471-480], 3th TpyzjoeMKHe h npoMBiiiuieHHO hcbo cnpOH3BO#HMBie cnocoGbi 
HMeior jihihb TeopeTHHecKoe 3HaneHHe. Ochobhmmh HeflocTaneaMH nonyneHHH 

PrxVI H3 npHpOflHWX HCTOHHHKOB HBJIfllOTCa: He06X0OTM0CTb HaKOnJieHHH 
5KHBOTHBIX TKaHefl, MaJIBIH KOHeHHBIH BBDCOfl HHCTOrO npenapaTa (0,01 MT Ha OJ5HO 
3KHBOTHOe) H B03M05KHOCTB B03HHKHOBeHH£ aJIJiepiTiHeCKHX peaKIJHH IipH 

HcnojiB30BaHHH nyacepoflHoro 6ejiKa pjw jieneHHH nejiOBeica. 

B HacroHmee BpeMJi npenapaTHBHwe KOjranecTBa PrxVI MJieiconHTaionpix 
nojiynaiOT 6ojiee npe^noHTHTejiBHBiMH reHHOHH^ceHepHHMH MeroaaMH, 
no3BOJWjomHMH Hapa6aTBiBaTB HyxcHBie KOJranecTBa oflHopoflHoro reHeniHecKoro 
MaTepnana (BM6paHHoro Beicropa, coeAHHeHHoro co CTpyKTypHMM reHOM 
nojranenTWJa) h, KaK cneflCTBHe, KOHenHoro npo^yKTa - 6ejnca. 

Tan, b Kjiencax inTaMMa E. coli BL21(DE3) 6biji ocynjecTBJiSH 6hochhtc3 
nojraopa3MepHoro peKOM6HHaHTHoro PrxVI nenoBeica (PrxVIhum) [ Chen L.-W., 
Dodia C, Feinstein S. L, Jain M. K., Fisher A.B.(2000) J. Biol Chem., 275, 28421- 
28427], fljia 3Toro 6biji b3*t 4)parMeHT k^HK PrxVIhum (PrxVIhum) HA0683 
(GenBank™ D 14662) ajihhoh 1653 n.o., co^ep^camHH oTKpBnyio paMKy 
chhtbib amis Rjia PrxVIhum (224 a.o.) pa3MepoM 672 n.o. EojiBmaa nacrb ncxo,zmoro 
4)parMeHTa (nmmoR 1044 n.o.) 6Bina BCTpoeHa b sKcnpeccHpyionmn Beicrop pET28c 
no cafiTy pecTpHKunn Hindlll. noJiyneHHaa KOHCTpyiojHfl o6ecneHHBajia Hapa6oTKy 
peKOM6nHaHTHoro 6ejnca, KOTopbrii, Hapjmy c aMHHOKHCjioraoH nocjieflOBarejiB- 
hoctbk) PrxVIhum , coaepacaji 42 aonojiHHTejibHbix aMHHOKHCJioTHBix ocTa*nca, 
BKjnonaH niecn> ocTancoB His Ha N-KOHije nojiHnenTHtfHofi uenn 6ejiKa. B3hb 3a 
ocHOBy tot ace 4>pam5B5^P?^i7iwm h HCKyccTBeHHO bbqjvi caflTBi ajih y3HaBaHHH 



pecTpHKT33 Ndel h, Xhol, aBTopw aMrum^^HpoBaJiH Ko^Hpyiomyio o6jiacTb. 
nojiyHeHHBifi 4)parMeHT6fciJi KHOHHpOBaH no sthm cairraM b 3KcnpeccHpyiomHfi 
Beicrop pET21b. B pe3ym>TaTe, peKOM6HHaHTHBm 6ejiOK, 6HOCHHTe3 KOToporo 
fleTepMHHHpoBajia 3Ta iuia3MHfla, coaepacaji tojibko hbb, AonojiHHTejibHMx 
aMHHOKHCJioTHHx ocTanca, noMHMo niecTH ocTaxKOB His Ha C-KOHI^e 
nojinneiiTHOTOH neim npo,oyKTa. Ilocjie TpaHc^opMaixHH R coli nojiyneHHHMH 

peKOM6lIHaHTHHMH ^HK H HimyKE[HH 3KCnpeCCHH reHOB 

H3onponHJiTHorajiaKT03H^OM (KUTr) kjictkh HapamHBajiH b TeneHHe 6 h h 
pa3pyinajra; 6ejiKOBue npenapaTH no^eprajra nocjieflOBaTejn>Hofi OHHcnce 
xpoMaTorpa4>HHecKHMH Mexo^aMH. K HeflocraTKaM o6ohx nojiyneHHtix npoayicroB 
mohcho oxHecTH to, hto, xoth h BBefleraie b cocraB noimnenraflHOH ueiiH 
flpu o JiHHTe jibhbix ocTancoB His 3HaHHTejn>HO ynpomaer BtmejieHHe 
peK0M6HHaHTHtix 6ejiKOB, TaKoro pofla MojiH^HKaimH 3aMeTHO CMemaiOT 
H303JieicrpHHecKyK) TOHKy 6ejiKOBBix npo^yKTOB no cpaBHerono c npHpoflHMM h, 
KaK cjieacTBHe, mchhiot hx 3JieiapocTaTHHecKoe MHKpooKpyacemie. KpoMe Toro, 
BBe^eHHe ^onoJiHHTejiBHbix aMHHOKHcjioTHBix ocTaTKOB (42-x b nepBOH 
KOHCTpyKUHH h 2-x - bo BTopofi), y b e jihhhb aeT MOjieKyjiapHyio Maccy npoayicra h, 
KaK cjieacTBne, yxymnaeT ero npoHHKHOBeHHe b KJiency. 

3Kcnpeccjw peKOM6nHaHTHoro PrxVI 6wjia ocymecxBJieHa TaioKe b 
6aKyjiOBH P ycHofi CHCTeMe [Fujii T., Fujii J., Taniguchi N. (2001) Eur. J. Biochem., 
268, 218-224]. ^jM3ToroH3pa3nHHHbiXTKaHeftKpbicbi 6buia BbmejieHa cMecb 
mPHK, no KOTopoft o6paxHoft nojiHMepa3Hofi peaKimen CHHTe3HpoBauH 
KOMnjieMeHTapHyio ijenB flHK. 3aTeM 3Ty kJJJOK cy6iaioHHpoBajin b 
GaKyjioBHpycHLifi HeraoHHUH bcktop pVL1392. riojiy^eHHaH KOHCTpyiama 
oGecnenHBajia Hapa6oTxy no;iHopa3MepHoro PrxVI Kpbicbi npn HH<J>eicimH 




ayKapHOTHHecKHX KJieTOK Sf2l. C noMomtio BbicaacuBaHH*, <t>paKimoHHpoBaHHeM Ha 
hohoo6m6hhoh cMOJie c nocjie < rtyioiimMH cTa£H£MH rejib-<J)HJ[bTpanHH <|)yHKimo- 

HaJIbHO aKTHBHBlfi peKOM6HH3HTHbIH 6eJIOK 6bDI BHfleJieH H3 KyjIbTypaJIbHOH 
ECHflKOCTH 3THX KJieTOK. K HeAOCTaTKaM 3TOrO MeTOfla MOtfCHO OTHeCTH flJIHTejIb- 

hoctb noJiyneHHa (5 flHeft ) npenapafa, Ereo6xo;*HMOcTb HcnojiMOBaHHa aoporo- 

CTO^mHX nHTaTejIBHHX Cpefl, HCBHCOKHH DO CpaBHeHHK) C 6aKTepHaJIBHBIMH 

cHCTeiviaMH bmxoa uejieBoro npo,nyKTa h bo3MO»chocti> bo3hhkhobchhh no6oHHbix 
ajuiepranecKHx peaKijufi npn ncnoJib30BaHHH b jieKapcTBeHHbix komiio3hixhhx 
KpHCHHoro PrxVI. 

Han6oJiee 6jih3khm no TexHHHecKoft cymHocra k ripe^JiaraeMOMy 
H3o6peTeHHK> HBJMeTCH nojraneirrHA Maccofl 25034 fla, npeflCTaBJunoiijHH co6oh 
nojiHopa3MepHBifi peKOM6HHaHTHbift PrxVIhum h KOAHpyiomas ero 
peKOM6HHaHTHaa iuia3Mmmaa JJJHK pET23-a(+)/PrxVIhum [MepicyjioBa M.H., 
UlyBaeBa T.M., Pa^eHKO B. B., JIhhh B .A., EoHflapb A.A., Co4>hh A.R., JlrniKHH 
B.MT. (2002) Euoxumwi, 67, 1496-1501]. nojiynaeMbra nepoKCHpe^oKCHH oGjiaaaehr 
BbicoKofi aHTHOKCH^aHTHofl aKTHBHOCTbio. Czmatco BucoKafl MOjieicyjispHa* Macca, 
npeiujTCTByiomafl iipohhkhobchhk) MOJieicyjibi aHTHOKCHflaHTa b kjictkh opraHH3Ma 
HenoBeKa, orpaHHHHBaeT ero npHMeHemie. 

3a^aneii npeflnaraeMoro H3o6peTeHiw HBJiaeTca KOHCTpynpoBaHHe 
mia3MH ( zibi, AeTepMHHHpyiomefi chhtc3 yKoponeHHoro noOTnenTHfla PrxVIhum, 
coxpaiwiomero aHTHOKCH^aHTHyio aKTHBHOCTb nojiHopa3MepHoro PrxVIhum, a 
TaioKC co3flaHHe BHcoKonpo^yKTHBHoro inTaMMa-npo^yueHxa /yia nojiyneHira 
nojinnennma nepoKcnpe^oKCHHa nejioBeKa VI, flBJunomeroca N-KOHijeBHM 
4>parMeHTOM PrxVIhum. 
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ITocTaBJieHHaa 3atfana pemaerca 3a cneT KOHCTpynpOBaHHa peKOM6HHaHTHofi 
iuiasMHAHofi ^HK pET23-a(+)/PrxVIhum4178, KOflHpyiomeft N-KOHijeBofi 4>parMeHT 
nepoKCHpewKCHHa VI nejiOBeiea c MOjieicyjwpHOH Maccofi 19691,61^ cbflepacameft 
EcoRI- Ndel^parMcwr rnia3MHABi pET23-a(+), BKJnoHajomHfi npoMOTop PHK- 
noJiHMepa3H <|>ara T7, ynacTOK HHHijHaijHH peiuiHKaijHH (ori) h TepMHHaTop 
TpaHCKpHimHH pn6ocoMajii>Horo onepoHa Rcoli, Ndel-EcoRl - <J>parMeHT ajihhoh 
552 n.o. c nocjieAOBaTejiBHOCTBK) PrxVIhumA178 9 reHeTHHecKHH MapKep - Ap, 

fleTepMHHHpyiOmHH yCTOHHHBOCTB TpaHC(J)OpMHpOBaHBUE>IX IUia3MHAOH pET23- 

z(+)IPrxVIhumA178 KJiexoK Kcoli k aMiranKUiJiHHy, yHHKajiBHBie caflTW y3HaBaHH* 
pecTpHKUHOHHMMH 3H^0HyKJiea3aMH co cjie/iyroiixHMH KOopOTHaTaMH: MfeI-790, 
iscoRI-192, PvzdI-1531, a TaiOKe 3a chct niTaMMa E. coli BL21/DE3/pET23- 
a.{+)IPrxVIhumAl 78- npoayijeHTa N-KOHKeBoro 4>paraeHTa nepoKCHpe^OKCHHa VI 
nejioBeica, o6ecneHHBaiomero chhtc3 N-KOHijeBoro 4)parMeHTa PrxVIhum pa3MepoM 
179 aMHHOKHCJiOTHBix ocTaTKOB (PrxVIhumA178) c ypoBHeM 3KcnpeccHH b 30% ot 
cyMMapHoro KJieTOHHoro 6ejiKa (30 Mr/ji KyjiBTypaJiBHofl hchakocth). 

npeHMymecTBOM 3aHBJiCHHoro TexHHHecKoro peineHHa ABJiaeTCH 
B03M03KHOCTB nojiyneHHH aHTHOKCHflaHTa - nepoKCHpe^OKCHiia VI nejioBeiea c 
coxpaHeHHeM aHTHOKCimaHTHOH aKTHBHocTH noJiHopa3MepHoro nepoKCHpe^OKCHHa 
npH noHH^ceHHofl MOJieKyjinpHofi Macce, hto o6ecneHHBaeT npoHHKHOBeHne 
npenapaTa b KJiencn opraHH3Ma nejioBeica. 

HcxoflHOH njia3MHaoii ana KOHCTpyHpoBamiH hoboh nocjieAOBaTeji&HocTeft 
#HK, KOflHpyiomeH noJiHneirraa PrxVIhumA178, cjayaorr njia3MH^a pET23- 
a(+)/PrxVIhum, AeTepMHHHpyiomaa SKcnpeccnio nonHopa3MepHoro 
peKOM6HHaHTHoro PrxVIhum. 3Ty njia3MH^y KOHCTpynpyioT Ha ocHOBe BeieropHofi 
njia3MHABi pET23-a(+) 



[Studier, F.W., Moffatt, B.A. (1986) J. MoLBioL, 189, 113-130], . 
OparaeHT PrxVIhum, npeOTa3HaHeHHbift ajih KJioHHpoBaHHH c coxpaHeHHeM paMKH 
CHHTMBaHHH b 3KcnpeccHpyiomeM Beicrope, nojiynaioT mcto^om nojiHMepa3Hoft 
uenHofl peaxmrn (TH]P) [Taylor G. 

In: Polymerase Chain Reaction, A Practical Approach, v.l, McPherson M.J., Quirke 
P., Taylor G. R. eds. Oxford Univ. Press. Oxford. 1994] c HcnonB30BaHHeM b 
KanecTBe npaftMepoB oJiHroHyiaieoTHAOB, b nocjieflOBarejiBHOCTH KOTopux BBefleHW 

TOHeHHBie 3aMeHBI AHH C03£aHHfl COOTBeTCTByiOmHX ynaCTKOB peCTpHKI^HH . B 

KanecxBe npflMoro npafiMepa Hcnom>3yiOT 5'-ATCACCGTCCATATGCCCGGAGG- 
3'(noOTepKHyT cairr ysHaBaHHia pecTpnKTa3H NdeT), b KanecTBe o6paTHoro - 
S'-CCAGAATTCTTAAGGCTGGGGTGTG -3' (noA^epKHyr ynacTOK y3HaBaHHH 
pecTpHKTa3w EcoKT). B KanecTBe MaTpnm>i ajih npoBeaeHH* nUP ncnom>3yK)T 
nna3Mimy 5 coflepacamyio nocneflOBarejiBHocTB PrxVIhum HA0683 (GenBank 
D14662), PeaKimoHHaa CMect ajih npOBe^eHiM EDUP coflepaarr (b o6fceMe 50 mkji): 1 
Hr nJia3MHAHOH ^HK, 20 hmojib Kaacfloro npafiMepa, 5 mkji 6y<|>epa pjix IHJP 
4>hpmbi «Promega», 200 mkM Kaacfloro dNTP, 5 eflHHHi* Taq-nojiHMepa3H. 
PeaKmno HanHHaiOT co craflHH npeflBapHTeJiBHoft fleHarypaiiHH ffHK — 94°C, 5 mhh, 
3aTeM npoBO^flT 30 ijhkjiob I1IJP npn cjie^yionprx napaMeTpax TeMnepaTypHoro 
UHKJia: AeHaTypamM -30 c npn 94°C, OTncnr c npaftMepaMH -30 c npn 60°C, 
ajioHramw - 45 c npn 72°C c nocjieflyiomeft HHKy6aijHeii npn 72°C b Te^eHHe 5 
mhh. Ilocjie o6pa6oTKH npoayicra peaiaora cooTBercTByjomHMH pecrpHKTa3aMH 
PrxVIhum KJioHHpyiOT b njia3MHfly pET23-a(+) no cafiTaM Ndel-EcoRI. 

PeKOM6HHaHTHaa njia3MWUiaH'OTK pET23-a(+)/PrxVIhumAI78 
xapaicrepH3yeTCH cjieflyronjHMH npH3HaicaMH : 

HMeer pa3Mep 4210 n.o. 
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KOflHpyeT N-KOHijeBoft 4>parMeHT PrxVDium ajihhoh 179 a.o. 

coctoht H3: EcoRl- JV#eI-(|>parMeHTa njia3MHfflW pET23-a(+), BKJnonaiomero 
npoMOTop PHK-nojiHMepa3M $ara T7, ynacTOK HHimnaiXKH penjiHKaijHH (ori) h 
TepMHHaTop TpaHCKpramHH pH6ocoMajiBHoro onepoHa E.colU Ndel-EcoRl - 
^pameKTa ^jihhhoh 552 n.o. c nocjieflOBaTCJibHOCTbio, KOflHpyiomeH 
PrxVIhumA178. 

coflepKHT: reHeTHnecKHfl Mapicep - Ap, AeTepMHHHpyiomHH ycxoHHHBOCTt 
TpaHC^opMHpOBaHHHx nna3MHfloft pBT13-Bl^y PrxVIhumA 1 78 kjictok E.coli k 
aMimuHJiJiHHy, a Tax ace yHHKanBHtie cafiTti y3HaBaHHH pecTpHKHHOHHBiMH 
3HfldHyKJiea3aMH co cjiej^yiomHMH. KOop^HHaTaMH i NdeI-790, EcdRI-192, PvuU- 
1531. 

IlpeHMymecTBa npeaJioaceHHOfi KOHCTpyiojHH #ocTHraiOTCfl 3a ch&t Toro, hto 
Bxo^mnHB eecocTaB<|>parMeHTPrxK^ no 
cpaBHeHHio c PrxVIhum nonHnenrafl, coxpaHinomHH aHTHOKcimaHTHyio 
aKTHBHOcTB npHpo,imoro 6ejnca. 3to, Bo-nepBBix, ynpomaer xpoMaTorpa^HHeckyio 
OHHCTKy PrxVDiumA178; BO-BToptix, flejiaeT 6ojiee TexHOJioniHHBiM ero 
HcnojiB30BaHHe b cocraBe jiene6HBix KOMno3Himfi 3a cner jiynnieft npommaeMocra 

B TKaHH H yBeJIHHeHHH BpeMeHH UHpKyJIHUHH C 6HOJIOrHHeCKHMH 3KHAKOCTKMH nO 

cpaBHeHHio c nojmopa3MepHBiM 6cjikom; B-TpexbHX, yBejiHHHBaeT aojuo ijejieBoro 
npo^yicra b o6mei4 GHOMacce inTaMMa-npoflyueHTa, hto, b cbok> onepeflB, BeaeT k 
CHHHceHHio ce6ecTOHMocTH KOHeHHoro npo/tyicra. 

Jlflx nojiyneHHfl niTaMMa-npoAyr^eHTa nojiHnenrafla PrxVIhumA178 
KOMnereHTHbie kjictkh E. coli BL21/DE3 ipaHc^opMHpyiOT peKOM6HHaHTHOH 
njia3MHOT0fl J#IK pETZ3-a(+yPrxVIhum4]78. 



noJiyneHRBifi mxaMM E. coli BL21/DE3/pET23-a(+)/PrxW7z«mJi7S 
xapaKrepH3yeTca cjieayiomHMH npH3HaKaMH. 

Mop4>OJioiOTecKHe npHSHarai: KJieTKH MejiKHe nanoHKOBHflHofi 4>opMH, 
ipaMoipimaTerabHwe, HecnopoHocHHe, 1x3,5 mkm, noaBuxcmie. 

KyjibxypaittHBie npHSHaKH: npH pocxe Ha arapHSOBaHHoft cpeae LB kojiohhh 
Kpyrawe, rjiaflKHe, nojiynpo3 P aHHHe, 6jiecx*inHe, ceptie. Kpafi P obhhh, flnaMerp 
kojiohhh 1-3 mm, KOHCHcreHHHH nacxoo6pa3Haa. Pocr b 5KHflKHX cpeaax (LB, 
MHHHMaJiBHaa cpeaa c fjhokosoh ) xapaierepHsyexca P obhhm noMyraeHHeM, ocanoK 
jierxo ce^HMeHTHpyer. 

OH3HK0-6H0XHMHHeCKHe npHSHaKH: KJieTKH paCTyX npH 4-42°C, OHTHMyM pH 

6,8-7,6. B KanecTBe ncxoraHKa asoxa ncnojibsyiox kok MHHepanBHBie cojih asoxa, Tax 
h opraHEraecKHe coeflHHeinw: aMHHOKHCJioTti, nenTOH, xpHirroH, ApoaoKeBoft 
3KcrpaKT. B KanecTBe Hcxo-nonca yraepofla npn poc T e Ha MHHHManBHOfi cpe^e 
ncnojiKjyioT rmmepHH, yraeBOflH, aMHHOKHCJioTBi. 

yCTOHHHBOCTI, K aHTH6H OTHK aM '• KJieTKH IHTaMMa-npOflyHeHTa npOOTJWIOT 
yCTOHHHBOCTb K aMHHHHJUIHHy (flO 300 MT/MJI), 06yCJIOBJieHHyK) HaJIHHHeM B 

njia3MHfle rena p-jiaKxaMa3H (bla). 

Ha 4>Hr.l npencxaBJieHa HyKJieoxHflHaa nocJiejiOBaxejibHOCXB Ndel-EcoRI- 
$parMeHxa miasMHflbi pET23-a(+)/i>r* WWIi 78 h KOAHpyeMaa hm 
aMHHOKHCJioTHaa nocjieflOBarejiBHOCTB nojmnenxHfla PrxVIhumA178; Ha 4»nr. 2 - 
^HSHHecKaa Kapxa noJiyneHHOH luiasMHflu; Ha (jpnr. 3 - pesyjitxaxti cpaBHHxejiBHoro 
HCCJieflOBaHHH npoxeKxopHWX cbohcxb peKOM6nHaHTHoro noJiHopasMepHoro PrxVI 
HeJioBexa h ero N-KOHneBoro <|>parMeHxa (PrxVIhumA178) no samiixe 
rjiyraKHHCHHTerasM E. coli ox HHaKXHaanHH b MOflejiBHofi okhcjihtcjibhoh cncxeMe 
in vitro. 
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H3o6pereHne munocrpHpyerca cjieAyiomHMH npHMepaMH. 
TIpHMep 1 . KoHcrpynpoBaHHe peKOM6HHaHTHOH mraaMHflHOfi flHK pET23- 
B.(+)IPrxyihumAl 78, KOffapyiomefl N-KOHueBoii $paraeHT Prx VI HenoBeica. 
HcnojitsyioT fcparMeHT KflHK Prx WnejioBeKa, koto P hh paHee 6hji KJioHHpoBaH c 
coxpaaeHHeM paMKH cHHTMBamw b aKcnpeccnpyiomeM seKTope [MepicyjioBa M.H., 
UlyBaeBa T.M., PaflHemco B. B., *hhh B.A., EoHflapt A.A., Co<|>hh A.R., JIhiuchh 
B.M. (2002) Buoxumuh, 67, 1496-1501]. 3tot Beicrop, P ET23-a{+yPrxVIhum, 
HcnoJiBsyiOT b KanecxBe waxpHUbi UU?. IIojiyHeHHBiH tokhm o6pa30M fcparaeHT 
flHKKOAHpyer N-KOTOesoft 4>parMeHT PrxVI wiHHofi 179 aMHHOKHCJioxHHx 
ocTa-ncoB. B KanecxBe npaMoro npaftMepa Ha axon cx£whh Hcnojitsyiox 5'-GCG 
AAA TTA ATA CGA CTC ACT ATA GGG -3'(KOMnJieMeHTapHHH npoMOTopHOii 
o6jia(rrH seicropa V ET23-a.(+)/PrxVIhum ). B KanecxBe o6paxHoro fliw PrxVIAl 78 - 
5'-CCA TCC TTC GAATTC AAC TTA GGT GGC-3' (noflHepKHyx cafix 
pecxpHKTasbi EcoKI, BHfleneH cxon-KOflOH). PeaKUHOHHaa CMecb coaepaaix (b 
0 6i,eMe 50 mkji): ~ 1 ht roiasMHflHOH flHK, 20 hmojib Kaaworo npattMepa, 5 mkji 
6y$epa iw UUP («Promega», CIHA). 200 mkM Kaaworo dNTP, 5 eflHHHH Taq- 
noJiHMepaabi. PeaKinno HaraaioT c npeflBapHxejibHofi fleHaxypanHH flHK npa 94°C 
b TeneHne 3 mhh, saxeM npoBOflax 10 uhkjiob niJP npn cjieayiomHX napaMexpax 
xeMneparypHoro wnaia: fleHaxypamw - 30 c npa 94°C, oxacnr c npafcuepaMH - 30 c 
n P H 55°C, 3Jio H ramw - 45 c npn 72°C, aaxeM eme 10 uhkjiob peaxmrn: fleHaxypamw 
- 30 c npH 94°C, otscht c npa&MepaMH - 30 c npn 62°C, 3JioHranHH - 45 c npH 72°C 
c nocJieAyiomeH HHKy6aimeH npH 72°C b xeneHHe 5 mhh. Tlocjie o6pa6oncH 
cooTBercTByioiHHMH pecxpHKxasaMH bpai-MeKT PrxVIhumA178 jmrHpyiox c Ndel- 
£coRI-*parMe H TOM wiasuxw pET23-a(+) c ncnojitsoBaHHeM flHK-jmrasbi (fcara 
T4. Tomhoctb c6o P kh KOHCTpyKHHH npoBepaiox pecrpHKHHOHHMM aHajrasoM H 



ceKBeHHpoBainieM nojryneHOH bctsbkh no MOflH^HimpoBaHHOMy Meroay CeHrepa 
[qeMepnc A.B., AxyHOB 3..ZL, Bsxhtob B A. CeKBeHnpoBamie AHK, M., «Hayica», 
1999. ]. Ha 4>ht. 2 npeacraBJieHa $H3iraecKaH KapTa peKOMGnHaHTHOH njia3MHflM 
pET23-a(+yPrxVIhum4178. 

npHMep 2. 3Kcnpecciw PrxVIhum A178 - ^pameHxa K.2JHK PrxVI neHOBeiea. 
JSfla 3KcnpeccHH ^parMeiiTa PrxVIhum b KanecTBe niTaMMa-X03flHHa 
BHGHpaioT nrraMM E.coli BL-21 (DE-3), Hecynmfi b xpoMocoMe reH PHK- 
noJiHMepasH <para T7 nop. KOHTpojieM HHflyn,H6ejibHoro /ac-npoMoropa [Studier 
F.W., Moffatt B.A. (1986) J. Mol Biol, 189, 1 13-130]. TpaHc<po P Manino 
KOMnereHTHHX kjictok Rcoli BL-21(DE-3) ocymecTBJWioT khmkhcckhm mctoaom c 
HcnojiBSOBaHHeM xnopHfla KajibniM [Sambrook J., Fritsch E., Maniatis T. (1989) 
Molecular Cloning, Cold Spring Harbor Laboratory Press, N.-Y.]. fljia Hapa6oTKH 
peKOM6HHaHTHoro 6ejnca KJienoi BbipamHBaioT npn 37°C no flocTHacemw b skhakoh 
KyjibType sHaneHHa norjiomemiH A m 0,6. 3a T eM wis HHflyKHHH sKcnpeccnH 6ejncoB 
fl o6aBJiflioT HHAyicrop /^c-npoMOTopa HniT ro KOHenHott KOHneHTpaimn 0,4 mM h 
npoflOJixcaiOT HHKy6amno eme 5 h. nocjie stoto cycneHsmo KJieTOK noflBepraioT 
neHTpHdjyrapoBaHHio. OcaflOK, coflepacanmfi kjictkh nrraMMa-npoflyneHTa, 
paspyinaioT yjnvrpasByKOM h noBTopno neHrpH^yrapyioT. BenKOByio ^paranao, 
coflepacamyio b cbocm cocTaBe nejieBofi npoflyicr, BUcaacuBaiOT HacumeHHWM 
pacTBopoM (NH4)2S04 h flHaiiHsyiOT npoTHB 12 mM Tpnc-HCl 6y$epa (pH 7,8), b 
cocTaB KOToporo BXoa«T 1 mM MgCl 2 h 1 mM JWT- BejncoByio CMecb 
xpoMaTorpa4>HpyKyr Ha fl3A3-ce$apo3e b rpaflHeirre xjiopiwa HarpHH. OpaKmra, 
coflepacamne neneBOH nojranenrafl, noflBepraiOT aajEbHeHineft ohhctkc c noMomwo 
re^b-^HJibTpanHH Ha cecpaicpHJie S-200 h aHajrasHpyioT c noMomwo 
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a 

nomiaKpiwaMHflHoro rejiB-3neiapo*ope3a b npHcyxcxBHH flOfleuHJicyjiB^axa 

HaxpHS. 

npimep 3 . CpaBHeHHe npoxeiexopHHx cbohcxb pekoM6HHaHTHoro 
nojiHopasMepHoro PrxVDium h ero N-KonueBoro fcparaeHxa PrxVIhumA178 no 
saumre rayxaMHHCHHxexasbi E.coli ox HHaKXHBauHH b MOAentHoft okHCJinxeJibHOH 
CHCTeMe in vitro. 

rjiyraMHHCHHTerasy Bbwejunox H3 kjictok £. coli nrraMMa DH5a [Streicher 
S.L., Tyler B. (1980) J. Bacterial, 142, 69-78] h HHaKXHBHpyiox b npHcyxcxBHH Fe 3+ , 
0 2 h flTT - b MOflejitHoii oKHcroixejibHOH cncxeMe, reHepnpyiomeH cBo6ojmbie 
pa^HKanbi [Kim K., Kim I.H., Lee K.Y., Rhee S.G., Stadtman E-.R. (1988) J. Biol 
Chem., 263, 4704-4711]. PeaioiHio HHaKXHBanHH rjryxaMHHCHHxeTa3bi npoBOflsx b 
o6b.eMe 60 mk* peaKUHOHHofi cMecH, coaepacameH 5 mkf 4>e P MeHxa, 50 mM Hepes 
(pH 7,4), 3 mM ATT h 3mkM FeCb, b npHcyxcxBHH pasHbix KOHneHxpaimH 
nepoKCHpeaoKCHHa b xenenne 10 mhh h P h 37°C. 3axeM onpeaenaiox ocxaBinyioca 
aKXHBHoexb rjryxaMHHCHHxexasbi E. coli. npoxeicxopH&ie cBoflcxBa • 
nepoKCHpeaoKCHHa no aamnxe rjryxaMHHCHHxexasbi E.coli ox HHaxxHBauHH 
onpe fl ejMiox KaK oxHomeHne ocxaBHieiicH aKXHBHOCXH 4>e P MeHxa nocne 
HHaKXHBanHH b npHcyxcxBHH pasHbix KOHueHxpannH nepoKcnpeflOKCHHa k 
aKXHBHOCXH HeHHaKXHBHpoBaHHOH rjryxaMHHCHHxexasbi. PesyjiBxaxbi xecxa 

npeflcxaBJieHH Ha <J>ht. 3. 

npHMep 4. OnpeaeneHHe npoflyKXHBHOcxH mxaMMa-npoayueHxa 

Pr»VIhumA178. 

C n.ejn,K> yjryHineHHa aapauHH b 5 mji aowKofi cpeflbi LB, coflepHcamefi 100 
mkt/mji aMnHmuuiHHa, bhocot HHffJBHflyajibHyio kojiohhw KJiexoK E.coli BL21/DE3, 
coAepacamyio cKOHCxpyHpoBaHHyio rniasMHfly P ET23-&(+yPrxVIhumJ178 . 



. # 

BMpamHBaiOT npH 37°C Ha Kanajnce npn 1 80 o6/mhh b TeneHHH 2,5 h fl o 
flOCTTOKeHHfl b xchjhcoh xyjiMype 3HaneHHH norJiomeHHHy4 6 oo 0,6. 3aTeM flo6aBJiHK>T 
WITT no KOBneHipaaHH 0,4 mM h npoflonxcaioT HHKy6amoo b Tex ace ycnoBnax b 
TeneHHH 6 h. OrSHpaioT npo6y 1 mji h HeHTpHcjjyrHpyioT 5 mhh npH 6 000 o6/mhh, 
nocjie nero icjictkh cycneHflnpyioT b 100 mkji 6y$epa, coaepacainero 125 mM Tpuc- 
HC1 (pH 6,8), 20% rJinnepHHa, 3% flOfleiiHJicyjii»$aTa HarpHH h 0,01% 
6poM$eHOJioBoro CHHero. KneTOHHyio cycneHsmo nporpeBaiar 10 mhh Ha KHiwmeH 
bowihoh 6aHe. OroHpawT o6pa3HW 2,5 mkji, 5mkji, 7,5 mkji, 10 mkji h 15 mkji h 
aHarasHpyiOT ajieicrpo^opeaoM b 15%-hom nojiHaKpHJiaMHflHOM rene, coflepxcameM 
0,1% floaeuHJicyjiB^aTaHaTpHa [Laemmli U.K. (1970) Nature, 227, 680-687]. 
Fein, oKpaiHHBaioT KyMaccn R-250 h cKaHnpyioT Ha nasepHOM fleHCHTOMerpe 
Ultrascan XL. no aaHHHM CKaHHpOBaHHH nojinnenma PixVIhumA178 cocraBJiJui 
30% cyMMapHoro KJieTOHHoro 6ejnca, hto cooTBeTCTByeT BMXoay KOHeHHoro 
HHCToro GejiKOBoro npoflyicra 30 Mr/Ji KyntTypBi kjictok. 



OrpyKiypa Ndel-EcoRI - $paraeHTa fljiHHHoft 552 n.o. c 
nocneflOBaxejiBHOCTBW, KOflHpyiomeft N-KOBneBoft <i>parMeHT PrxVI ^enoBeKa 
PrxVIhumA178 h cooTBexcrByiomaa eft aMHHOKHCJioTHaa nocjieAOBaxeJitHOCTb. 
no^epKByr caftT ysHaBainw pecTpmcrasoft £coRI . HmmHHpyiomHH h 

TepMHHHpyiOmHft KOflOHM BBIfleJieHH HCHpHBIM IHpH$TOM. 

MPG6LLL6DVAPN FEANTT 

AT6CCCGGAGGTCTGCTTCTCGGGGACGTGGCTCCCAACTTTGAGGCCAATACCACC 

^ACGGGCCT C CAGAC GAAGAGCCCCT GCACCGAGGGTT GAAACT CCGGT TAT GGTGG 

VGRIRFHDFLGDSWGILP S 

GTCGGCCGCATCCGTTTCCACGACTTTCTGGGAGACTCATGGGGCATTCTCTTCTCC 
CAGCCGGCGTAGGCAAAGGTGCTGAAAGACCCTCTGAGTACCCCG 

HPRDFTPVCTTELGRAAKL 

CACCCTCGGGACTTTACCCCAGTGTGCACCACAGAGCTTGGCAGAGCTGCAAAGCTG 
GTGGGAGCCCTGAAATGGGGTCACACGTGGTGTCTCGAACCGTCTCGACGTTTCGAC 

APEFAKRNVKLXALSIDSV 

GCACCAGAATTTGCCAAGAGGAATGTTAAGTTGATTGCCCTTTCAATAGACAGTGTT 
CGTGGTCTTAAACGGTTCTCCTTACAATTCAACTAACGGGAAAGTTATCTGACACAA 

edhlawskdinayncee.pt 

rArrACCATCTTGCCTGGAGCAAGGATATCAATGCTTACAATTGTGAAGAGCCCACA 
CTCCTG^ 

EKLPFPIIDDRNRELAILL 
VFVFGPDKKLKLSILYPA T 

E K R V A T # 

GAAAAAAGGGTTGCCACCTAAGTTGAATTCGAAGGATGG 

CTTTTTTCCCAACGGTGGATTCAACTTAAGCTTCCTACC 

<E>nr. 1 
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<DOPMYJIA H30EPETEHK5I 
1 . PeKOM6HHaHTHa* njiasMHffiHaa £HK pET23- a(+)/PrxVIhumJl 78, 
KOflHpyiomafl N-KOHueBofi ^pameHT nepoKCHpeflOKCHHa VI neJioBeica c 
MOJieKyjwpHoS Maccofi 19691,613a, coaepacamaa EcoBl- Ndel^patu^ imasMHflH 
pET23-a(+), BKjnonaiomHH npoMOTop PHK-noflHMepasw 4>ara T7, ynacTOK 
HHHUHauHH pemiHKamiH (ori), reHCTHHecKHtt Map K ep (Ap), flerepMHHHpyiomHfl 
ycTofiHHBOC-nb TpaHC^opMHpoBaHHBix ima3MimoH vnTtt-a.(+)IPrxVIhumAl 78 
KJieroK E.coli k aMnnmuumHy, ynHKajn-mae caflxH ysHaBaHH* pecrpHiojHOHHBiMH 
SHflOHyioieasaMH co cjieayionjHMH KOopjmHaraMH: Ndel-790, EcoBl-192, PvmH-153 1 
h Ndel-EcoW - $pameHT pjmaoPi 552 n.o. c nocjiwoBarenraociHO PrxVIhumAl 78. 

2. UIxaMM E. coli BL21/DE3/pET23-a(+)/Prxraw/nJ775- npoayneHxN- 
KOimeBoro 4»parMeHTa nepoKCHpeflOKCHHa VI neJiOBeica. 




OnsmecKaa icapxa peKOM6HHaHTHoft imasMHflH v ET23-a(+)/PrxVIhum4J78. 
YKasaHM cafiTBi sHAOHywieas pectpHKUHH. Ori - ynacTOK HHHUHamwi penmncamffi 
imasMHflU. Ap - reHCTHHecKHft Mapicep, aerepMHHHpyiomHfi ycroHHHBOCTt 
TpaHC(J>opMHpoBaHHHX naasMHflofi P ET23-a(+)/PrxVIhum^l78 miexoK Kcolx k 

aMHHIIH JLJIHHy . 



<Dht. 2 




CpaBHeHHe npoTCKTopHHx cbohctb nojraopa3MepHoro peKOM6HHaHTHoro 
nepoKCHpe^oKCHHa VI nejioBeica (PrxVIhum) h ero N- KomjeBoro 4>parMeHTa 
PrxVfliumA178 no 3aimrre rjiyTaMHHCHHTeTa3M Rcoli ot HHaKTHBamiH b 
Mo^eJiBHofi oKHCJiHTejiBHofi chctcmc in vitro. 

Our. 3 



PEOEPAT 

H3o6pereHHe othochtch k o6jiacTH 6HOTexHOJiprHH h reHHofl HHEceHepHH h 
Mo^cer 6mtb HcnoJiB30BaHO zuia nojiy^eHHH aHTHOKCH^aHTHoro npenapara 
nepoKCHpeflOKCHHa VI nejiOBeica, npe;zma3HaHeHHoro fljra jieneHHH 3a6cmeBaHHfi 5 
CBH3aHHi>ix c OKHCJiHTeJiBHBiM cipeccoM. KboSpeTeHHe pemaeT 3a#any 
KOHCTpyHpOBaHna njia3MKWfei, fleTepMHHHpyiomefi cHirre3 yKoponeHHoro 
nojranenTH^a PrxVIhum, coxpaiunomero aHTHOKCH^aHTEtyio aicraBHOCTb 
nojmopa3MepHoro PrxVIhum, Taicace co3#aHHfl BwcoKonpo^yKTHBHoro nrraMMa- 
npoayneHTa noJiyneHHH nonHnennma nepoKCHpeaoKCHHa nejioBeica VI, 
OTJiaiomerocH N-KOHixeBBiM 4>parMeHTOM PrxVIhum, 3a cner Toro, hto 
peKOM6HHaHTHaa njia3MHAHaa ,ZJHK pET23 -a(+)/Prx VlhumAl 78, KOflHpyiomas N- 
KOHu;eBOH 4>parMeHT nepoKCHpeaoKCHHa VI neJioBeica c MOjieKyjiapHofi Maccofl 
19691,61#a, co^epKHT EcoRl- 7VtfeI-(j>parMeHT njia3MH#&i pET23-a(+), 
EKJUOHaiomnfl npoMOTop PHK-nojiHMepa3H <J>ara T7, ynacTOK HHHUHamiH • 
penjiHKaixHH (ori), reHeTHHecKHfl Mapicep(Ap), ^eTepMHHHpyiomHfi ycTofiHHBocTB 
TpaHC(|)opMHpoBaHHbix iuia3MHflOH pET23-a.(+)/PrxVIhumd 1 78 KJiexoK E.coli k 
aMimmiJiJiHHy, yHHKajn>Hfcie caftTU y3HaBaHHa pecTpHKUHOHHMMH 3HflOHyKJiea3aMH 
co cjie^yiomHMH KOopflHHaTaMH: Ndel-790, £coRI-192, PvwII-1531 h Ndel-EcoKL - 
4>parMeHT .zuihhoh 552 n.o. c nocjieaoBaTejiBHOCTtio PrxVIhumA178, a TaioKe 3a 
chct uiTaMMa E, coli BL21/DE3/pET23-a(+)/i>rxmw?M^i75-npo^eHTaN- 
KOHueBoro ^panvieHTa nepoKCHpeflOKCHHa VI nejioBeica, o6ecneHHBaiomero chhtc3 
N-KOimeBoro fypaiuema. PrxVIhum pa3MepoM 179 aMHHOKHCJiOTH&ix ocTancoB 
(PrxVDiumA178) c ypoBHeM 3KcnpeccHH b 30% ot cyMMapHoro kjictohh oro 6ejnca 
(30 Mpji KyjibTypajiBHofi ^kh^kocth). 



